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(54) Window management system utilizing icons and miniature windows. 

(57) A system for accessing and performing man- 
agement operations on file windows is dis- 
closed. A control window containing icons 
representing each file in a product or system is 
linked to the files. Each icon in the control 
window is also capable of projecting a miniat- 
ure window dynamically linked (in terms of 
content and parameters) to the actual file rep- 
resented by the icon. File management oper- 
ations, such as moving and sizing, performed 
on either the iconic or miniature window repre- 
sentations in the control window are transmit- 
ted directly to the files and implemented, 
whether the files' main windows are open or 
closed at the time the operations are performed. 
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The present invention relates to a window access 
and management system utilizing icons and minia- 
ture windows. 

An icon is a pictorial representation on a comput- 
er display screen of an object an action, a property, 
or some other concept. Icons can be displayed within 
control windows for representing entire programs or 
files in programs, and can be used in direct manipu- 
lation operations. For example, U.S. Patent No. 
5,140,677 - Fleming etal., is directed to a "mini- icon". 
As described therein, dragging a document to a fold- 
er's mini-icon results in moving or copying that docu- 
ment into the /older. Similarly, in U.S. Patent No. 
5,072,412 - Henderson, et al., displayed objects, 
such as icons, may be moved to different workspaces 
to regroup their associated files differently. 

In U.S. Patent No. 5,140,678 - Torres, common 
user interface symbols, such as the title window bar, 
command bar, and scroll bars are replaced by icons. 

U.S. Patent No. 5,179,655 - Noguchi, et al., ad- 
dresses the situation in which a displayed file window 
becomes completely hidden by other window(s) dis- 
played over top it, by providing for the generation of 
an icon displayed in a superordinate location of the 
display screen, as a conduit to enable the user to re- 
access the hidden window. U.S. Patent No. 4,868,765 
- Diefendorff, addresses the same problem some- 
what differently by providing a porthole that allows 
the user to view portions of windows hidden behind 
other windows. 

Another porthole or miniature window concept is 
described in U.S. Patent No. 4,823,303 - Terrasawa, 
which is directed to providing "viewport" windows for 
a main file window. While one "miniature" viewport 
provides an overview of the file, the other provides a 
close-up, detailed view of a portion of the overview 
window. 

Also, in U.S. Patent No. 5,072,412, a window "pic- 
togram" may be displayed with the representative 
icon "pictogram" so that the user can obtain more in- 
formation about the content of the corresponding dis- 
play object without actually viewing the main window 
for the object 

Finally, U.S. Patent No. 4.974,173 - Stefik, et al., 
is directed to "small-scale representations" or minia- 
ture windows that appear on the screen simultane- 
ously with the main file window to provide a record of 
changes made in the file data. 

As is common in the art user access to icons for 
performing operations in any of the described appli- 
cations is by input through locator input devices, the 
most common of which is the mouse. It should be not- 
ed that tabbing can also be used in active windows to 
move along the title bar for performing operations and 
registering operations by pressing the terminal "EN- 
TER" key. Scroll bars in window frames are also 
sometimes accessible by the "page up" and "page 
down" terminal cursor keys, as well as by the mouse 


cursor itself. 

The present invention is directed to a control win- 
dow containing icons that permit the user to perform 
a number of operations on the parameters of product 
5 windows, whether or not those windows are actually 
open at the time the operations are registered on the 
icons. 

Although icons are merely representative picto- 
grams of the file types they denote, it is not always 

10 , easy for the user to visualize the effect of operations 
performed on file window parameters, such as sizing, 
moving, etc. Accordingly, the present invention also 
provides miniature windows associated with each 
icon that can be displayed from the relative icon 

15 through which the various window operations can be 
performed. 

The miniature windows presented in this inven- 
tion are dynamic, and reflect the input of both control 
and parameter changes made directly to the associ- 
20 ated product windows. 

Accordingly, in one aspect, the present invention 
provides a control window container for performing 
window management operations in a computer sys- 
tem having a display, a locator input device associat- 
es ed with the display, and a plurality of product windows 
adapted for selective display in a multiple window for- 
mat. The container consists of means for displaying 
a plurality of icons where each icon represents a sep- 
arate product window, means for displaying a minia- 
30 ture window in association with each displayed icon, 
and link data means for linking each displayed icon to 
its corresponding product window. The link data 
means permits transmission of window management 
operations performed by the user through the locator 
35 input device on either a displayed icon or its associ- 
ated miniature window, to the corresponding product 
window. 

In another aspect, the present invention is also di- 
rected to a method for performing file window man- 

40 agement operations in a computer system having a 
display and locator input means associated with the 
display. The method includes the computer imple- 
mented steps of creating and displaying a control con- 
tainer, displaying inside the container an array of 

45 icons where each icon represents a separate product 
window within the computer system, and linking the 
icons with their corresponding product windows for 
transmitting window management operations from 
the icons to the product windows. In response to user 

so performed operations on the icons through the loca- 
tor input device, the method also provides for display- ' 
ing within the container miniature windows for select- 
ed icons, and in response to user performed opera- 
tions through the locator input device on either the 

55 icons or miniature windows, the method provides for 
transmitting the window management operations for 
performance to the corresponding product windows. 
Embodiments of the invention will now be descri- 
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bed in detail in association with the accompanying 

drawings, in which: 

Figure 1 is a pictorial view of a window manage- 
ment control window displaying a plurality of 
icons, in a multiple window format, according to 
the invention; 

Figure 2 is a view similar to Figure 1 . showing the 
control window with a pop-up menu selected on 
one of the icons; 

Figure 3 is a view similar to Figure 1. showing 
miniature windows constructed inside the control 
window, according to the invention; 
Figure 4 is a view similar to Figure 1. showmg 
icons displayed in a tree hierarchy in the control 
window, according to another aspect of the .nven- 

Ftaure 5 is a view similar to Figure 1 , of miniature 
windows displayed in a tree hierarchy in the con- 
trol window, according to a further aspect of the 
invention; 

Figure 6 is a flow diagram setting forth the com- 
puter implemented steps for display and manage- 
ment of the control window; and 
Figure 7 is a flow diagram setting forth the com- 
puter implemented steps for effecting window 
management operations through product win- 
dows interacting with icons contained in the con- 
trol window. 

The present invention provides the computer 
user with a single control window container on a com- 
puter display containing a representation of each of a 
multiple of product windows or related f ile windows in 
a single product. For the purposes of the present ap- 
plication, the generic term "product window is used 
to designate these types of windows. The 
main/control window container permits the user to 
control the individual product windows by using or 
manipulating the representations, and in one aspect, 
to integrate the individual windows together. 

The term "container" used in this application re- 
fers to a window display object that contains other dis- 
play objects such as icons and miniature windows 
within its frame or boundary. As a display object 
standard user interface techniques are available to 
control its opening and closing, size, location, etc. 
When the displayed contents of the container over- 
flow its set parameters, standard scrolling is available 
to increase its usable display area. 

A control window container 1 0 containing multiple 
icons (generally designated by numeral 20) is illu- 
strated in Figure 1. Each icon represents a separate 
open product window, which can be selected for dis- 
play on the display screen simultaneously with the 
control window 10. For example, the -L.st:1 icon 21 
represents the displayed "Listl" window .31 and 
"Graph:2" icon 25 represents the displayed Graph* 
window 35. The remaining icons ( lexi.i it. 
?Graph:1" 23. "List:2" 24. "Text:2" 26. and »List:3» 27) 


represent hidden windows (i.e., windows that are not 
currently displayed on the display screen, but are still 
"open" windows in the operating system). 

In one aspect of the invention, a visual indicator 
5 can be provided to the user to distinguish icons rep- 
resenting displayed windows from those represent- 
ing hidden windows. This is especially useful to avoid 
confusion to the user where larger numbers of icons 
for related product windows are displayed in the con- 
,o trol window 10. As illustrated in Figure 1 . both of the 
••List-1" and »Graph:2" icons 21 and 25 respectively, 
are displayed with a distinctive border to designate 
that their correspond!.. 3 product windows are dis- 
played. Alternate highlighting features known in the 
is art could also be used. 

The visual indicator for icons to denote displayed 
product windows (a distinctive border in the preferred 
embodiment) is to be distinguished from the visual in- 
dicator used to denote an active icon (the icon that is 
,0 the subject of the window focus area) in the control 
window 10. This is shown as a highlighted label in the 
preferred embodiment (see icon 27 in Figure 1; icon 
26 in Figure 2). although other indicator means known 
in the art might also be considered. The preferred em- 
25 bodiment allows only one focus area m the control 
window, and therefore, only one icon will be , active 
that is. subject to the focus area, at a time. (It should 
be noted that possible alternate embodiments could 
provide for the presence on the display of more than 
30 one focus area at a time.) By contrast, more than one 
product window may be displayed in the multiple win- 
dow format on the display screen at a time so that 
more than one icon in the control window 10 may be 
shown with a distinctive border. 
, 5 tn the preferred embodiment, common icon sym- 

bols are used to denote the same types of product 
windows. Thus, all "Graph" windows are represented 
by an icon suggesting a graphic depiction (see icons 
23 and 25). etc. This is a user interface technique 
40 used to simplify the displayed presentation 

In Figure 1 . the icons displayed in the control win- 
dow 10 are arranged horizontally, wrapped at the right 
hand side of the window. Another possible arrange- 
ment illustrated in Figure 2 is to arrange the icons 
45 vertically in the control window 10a. from top to bot- 
tom wrapped at the bottom of the control window The 
user can alter the icon arrangement in the control win- 
dow (as described below) and thus can tailor the d.s- 
Dlav to suit individual preference. 

Figure 4 illustrates a further embodiment of an 
icon control window 10c in an advanced application 
particularly suited to unitary products with multiple 
related files or product windows. In the control win- 
dow 10c. the hierarchical relationship or dependence 
S5 between the files or product windows represented by 
the icons, is shown. Each individual product window 
that is represented by an icon is arranged in some 
form of tree relationship. The placement and arrange- 
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* e icon representations denotes some rela- 
t.onship between the actual individual product w n- 

tZT, may c n0t b9 readi ' y apparent to *• --As 
lustrated ,n F.gure 4. the icon window represent*! 
.ons are displayed as leaf nodes (42 through 47) m 5 
the tree. The root node 41 is the icon for the en ire 
product (a browser in the preferred embodiment) de- 
notmo that all icon window representations are part of 

the samT Ct ' COn Wind ° W Mentations o 

the same ype are grouped under an icon denoting , 0 

Ian «Th WmdOW - Descri P^ ^t labelling accom 
pan.es the ,cons in this embodiment to difference 
efferent levels in the file hierarchy becaus^m™* 
■cons and 43; 45 . 46 and ^ ^^nZ 
both genenc and specific product windows. A hTer „ 
archica d,sp,ay of the type illustrated in Figure 4 
would clearly be particularly useful in object oriented 

types) of files (objects) are defined by the hierarchi 
cal structure of a class library "'erarchi- 

taine A d S h! U , Stra ! ed ^ * 3 P °™ ™nu 50 (ob- ? ° 
tamed by locating the mouse cursor directly on the 
desired ,con and single-clicking the mouse X the 

through .ts representative icon. Selection of an oper- 
at,on from the pop-up window 50 will alter the pare 

m ZZ«? Pr ° dUCt Wind ° W " the Se,8cted 
are L«t w- US6r interface techniques 

ava,S 1° ' C3t ? t0 the US6r What "Potions are 
available or unavailable to be performed at any time *, 

For example T°" ^ "* ^™°™»°^n " 
2bZIT P ° P " UP WindOW 50 for ' Te xt:2" icon 
26, lists four operations, but as the corresponding ful 

at'ion ttH " 0t diSP ' ayed bUt hidden ' the ••»«*" "per- 
th* the oo7T UP W ' nd0W 50 iS " 9ra ^ ed ««" to i 35 

orml rf P l f '° n " S " 0t CUrrent 'y avai,ab 'e to be per- 
formed on this product window 

windows 10b and 10d, respectively 
^JV" 8 m ° re 9eneral a PP'ication of the preferred 
embodimentshown in Figure3. miniature windows"? 
and 55. corresponding to files windows 31 ("LisM - « 
and 35 ("Graph*") respectively, are displayed wlhin 
the frame of the control window 10b 

The miniature window is a dynamic picture of the 
prod uct wmdow it represents, the contents aid para 
meters of which change to ref,ect changes maSeTn" 50 
the contents or parameters of the product Sow 
The t Qf a mjnjature P t wmdow 

oaref f Ho f Wever ' °P-ations performab.e onTe 
parameters of the product window can be performed 
on the parameters of its associated miniature wfn 

could ,„c, u * an , 0 , ZZ"£l t -~l'Z 


the individual windows themselves, such as re-smn„ 
mov,„g . nimj2ingi maximj2jng and chasre E , ng 

example. re-s. 2 ,ng the actual product window will re- 
suU ,n re-s, Z ing of the corresponding miniature Z 
dow representation in the control window 10- Zter 
ly. re-smng the miniature window in the contrTwfn 

oro w d^ wi " r ,l in there - sizin9 of ^XnI 

product window. This example cou.d apply equTto 
other window operations such as moving and resto!° 

Possible features for inclusion in the miniature 
windows include system and pull-down menus itte 
bars, minimize, hide and maximize buttons, minimize 
-cons where the product window is being minimteed 

I ST ' ndOW den ° tin9 th6 Pr ° duct «S2 
a scaled down version of the client area contents of 

the actual individual product window displayed in the 
miniature window's own client area yea,ntr,e 
their reT" representation s are placed according to 
e s z ^ P °f ,0n ° n the entire scre «"- loving or 

ZtZl T' atUre Wind ° W in the contro « window 10 
will I cause ,ts corresponding product window to be 

to be adaoti C °! TeSp0ndin9 """iature window 
to be adapted accordingly. Windows can be mini 
mized to the client area of the control window and 
minimized windows are represented by 1^2^ 

Tdow lotr; the distinct,ve b - d -> thrcoTo, 

A more specialized application of the miniature 
window aspect of this invention is illustratedTn f! ^ 
S^Within the control window 10b. a miniature wmdow 
a.on 0 e H C ° ntr0 ' Wind0w co "^ner itself, is displayed 
along with miniature windows for "Graph-1" 53 (cor 

to icon 26). The miniature windows shown in Fiaure 
Fial r V6d ^ thS hiera rchical format shown n 
rected a - T 1 ° C) ™* the «>™~rtSX- 

^L eZZ rT™ 8 62 C ° nneCtina the ™<*™ 
window 60 for the control container to the other two 

ZZe^TL ?H een 3CtUa ' Pr0duct wind °ws 
represented by the miniature windows In nth-, 

words the miniature control window 60 n Figure 5 

coZ, n If" tUW Wind0W ^Presenting £££ 
control icon 4 (the overall product in this example! 

'Text2»fr r f aSS f ° r e3Ch ° f the "0"Ph:1- and' 
Text.2 f Hes (represented by their icons 43 and 47 in 

Rg'ure ^ ^'^ min '' atUre W ^ « *"* £ S 
^The flow diagram of Figure 6 illustrates the nu- 
Z7n S T2° W mana 9 eme nt operations that cLn be 
performed through icons or miniature windowsTn th! 
control window, according to the invent on Fo Z 

agram. but , should be noted that the many of the 
same operations can be implemented through m n a 
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ture windows displayed on their corresponding icons, 
and the preferred embodiment covers this extended 
application. 

On starting a control window for a particular prod- 
uct (block 100), links are established with all open 
product windows (whether displayed or hidden) and a 
display of the control window with icons linked to each 
of the product windows is executed (block 102). 

In using the control window, where the user se- 
lects to display a pop-up menu for a particular icon V 
(block 104), the computer displays the pop-up menu 
(block 106). 

Operations from the pop-up menu include "icon 
restore- (block 108), "icon maximize" (block 114), and 
"icon minimize" (block 118). 

The "icon restore" operation (block 108) displays 
the product window represented by the icon (block 
110) and implements an "active" visual indicator (e.g. 
a border) on the icon to show that its product window 
is displayed (block 112). 

The "icon maximize" operation (block 114) will 
either maximize the size of a displayed product win- 
dow or display the product window directly at its max- 
imum size (block 116). If the icon is not already 
marked as active (i.e. window open border), execu- 
tion of this operation will cause the border to appear 
(block 112). 

The converse operation is "icon minimize" (block 
118) that hides the associated file window (block 
120), without closing or terminating the link between 
the control window and the product window. On hid- 
ing its associated product window, the icon is marked 
as inactive (block 122), that is the indicator border is 
removed. 

The "display system menu" operation (block 124) 
relates specifically to miniature window use. The op- 
eration will display the system menu for the product 
window (block 1 26) from the title bar in the associated 
miniature window frame. This menu will contain the 
standard window operations shown in the flow dia- 
gram of Figure 7, such as "restore" (block 204), "max- 
imize" (block 208) and "minimize" (block 212) and 
permits performance of these operations on the prod- 
uct window through implementing the locator input 
device on the specific operation displayed in the min- 
iature window. 

Other operations performable on a miniature win- 
dow to directly affect the parameters of the corre- 
sponding product window include sizing (block 128) 
and moving (block 132). 

Performing a change of size operation (block 
128) directly changes the size of the corresponding 
product window if displayed, or is recorded in the hid- 
den product window's parameters (block 130). Simi- 
larly, performing a "move icon" operation (block 132) 
will be readily seen as movement of the correspond- 
ing displayed product window on the display screen 
(block 134). 


In order to remove the link between the control 
window and the file, the "icon dose" operation (block 
142). which can be implemented through either the 
icon or miniature window, deletes the icon from the 
5 control window (block 144) and removes the product 
window, if displayed, or simply severs the link be- 
tween the control window and the product window so 
that the product window can no longer be accessed 
(block 146). 

w The "icon refresh" operation (block 136) causes 

the miniature window displaying the contents of a 
product window to be refreshed reflecting any 
changes made in those contents (block 138). Pe>- 
forming this operation involves copying a suitably 

15 transformed image of the actual product window con- 
tents into the "contents" of the miniature window 
(block 140). 

Operations that have a direct effect on the control 
window itself include creating new file windows 
20 (block 148), changing the layout of icons in the control 
window (block 156) and closing the control window 
(block 160). 

On adding a new product window, the "control 
create new window" operation (block 148) estab- 

25 lishes a link between the control window 10 and the 
new product window (i.e., creating a new product win- 
dow in relation to the control window - block 1 50) and 
establishes a new icon in the control window repre- 
senting the new window (block 1 52) and providing the 

30 visual representation of the link between the control 
window and the new product window. The new icon 
is immediately marked as active in the focus area 
(block 154). 

As is known, icons in the control window can be 

35 rearranged simply by depressing the mouse button 
and dragging each icon to the desired new location. 
Either this manual method or pre-programmed ar- 
rangements can be effected through an operation for 
"control change layout" (block 156) which causes 

40 computer implementation of the layout change 
(blocks 158 and 102). 

The "control close" (block 160) operation closes 
the control window, deleting the icons from the dis- 
play (block 162) and severing links with the various 

45 product windows by closing them (block 164) to exit 
the control window program (block 166). 

Figure 7 sets forth computer implemented oper- 
ations in a product window represented in the control 
window by either an icon or a miniature window. 

so The operation to start a product window (block 

200) sends a message to establish a link (for passing 
window management operations) between the con- 
trol window and the new product window (block 202). 
Once the link has been established, the following op- 

55 erations can be performed on the product window 
through its representative icon in the control window: 
1. "restore" operation (block 204) to display the 
product window sends an "icon restore" com- 
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mand (block 206) to the control window that is re- 
ceived and executes the "icon restore" operation 
(blocks 108 and 110 in Figure 6) marking the icon 
as "active" (block 112 in Figure 6); 

2. "maximize" operation (block 208 in Figure 7) to 5 
send an "icon maximize" command to the control 
window (block 210), received and executed as a 
"icon maximize" operation (blocks 114 and 116 in 
Figure 6) to display, if necessary, and maximize 

the size of the product window, while also mark- 10 
ing the icon as "active" (block 112 in Figure 6); 

3. "minimize" operation (block 208 in Figure 7) to 
send an "icon minimize" command to the control 
window (block 214), received and executed as 
"icon minimize" (blocks 118 and 120 in Figure 6) is 
to hide the product window of icon "x" and mark 

icon "x" as "inactive" (block 122); and 

4. "close" operation (block 216 in Figure 7) to 
send an "icon close" command (block 218) to 
dose out the product window, delete the icon rep- 20 
resenting the file, and sever the link between the 
control window and the product window (blocks 

142, 144 and 146 in Figure 6). 

Operations performed directly on the product 
window parameters alter the parameters of the min- 25 
iature window in the control window. These opera- 
tions include changing the size of the product window 
(blocks 220 and 222 in Figure 7), and changing the lo- 
cation of the product window (blocks 228 and 230). 
After these operations, the product window is refresh- 30 
ed (block 224) as well as the associated icon (block 
226 in Figure 7 leads to blocks 136, 138 and 140 in 
Figure 6). Any changes to the product window gener- 
ate a "refresh" operation (block 232) to cause the 
same changes in the corresponding miniature win- 35 
dow. 

Finally, it will be recalled that operations per- 
formed on a miniature window affect the parameters 
of its associated product window. For the preferred 
embodiment, some of these operations are illustrated 40 
in Figure 7 (others would be obvious modifications to 
one skilled in the art), and include "do_restore" (block 
236) to open the product window from the control win- 
dow (block 238), "do_maximize" (block 240) to in- 
crease the size of the product window from the con- 45 
trol window (block 242), and "do_minimize" (block 
244) to close the product window (block 246). 

This last operation can also be performed directly 
on the product window as a "do_close" operation 
(block 248) to close the product window (block 250) 50 
and to end (block 252). 

Provision of a single control window containing 
icons and miniature windows representing multiple 
file windows has been particularly shown and descri- 
bed in relation to the concept of a single product 55 
where the multiple file windows are related. However, 
modifications to the described preferred embodi- 
ments will be obvious to one skilled in the art and are 


intended to be covered by the following claims. 


Claims 

1. A control window container for performing file 
window management operations in a computer 
system having a display, a locator input device 
associated with the display and a plurality of 
product windows adapted for selective display in 
a multiple window format, the container compris- 
ing: 

.neans for displaying a plurality of icons, 
each icon representing a separate product win- 
dow; 

means for displaying a miniature window 
in association with each displayed icon; and 

link data means for linking each displayed 
icon to its corresponding product window for 
transmitting window management operations 
performed by a user through the locator input de- 
vice, on a displayed icon or its associated minia- 
ture window, to said displayed icon's correspond- 
ing product window. 

2. A control window container, as claimed in Claim 

1, wherein said miniature window has contents 
reflecting contents in its corresponding product 
window, and the contents of the miniature win- 
dow cannot be directly manipulated. 

3. A control window container, as claimed in Claim 

2, wherein the link data means is bi-directional for 
transmitting changes effected directly in the 
product window to said control window. 

4. A control window container, as claimed in Claim 

3, wherein the link data means further comprises 
means for refreshing the contents of the minia- 
ture window corresponding to the product win- 
dow to display changes effected directly in the 
product window. 

5. A control window container, as claimed in Claim 
1. further comprising first indicator means for 
designating icons corresponding to displayed 
product windows. 

6. A computer system comprising a control window 
container as claimed in any preceding claim. 

7. A f i le window management method in a computer 
system having a display and locator input means 
associated with the display, comprising the com- 
puter implemented step of: 

creating and displaying a control window 
container; 

displaying within said container an array of 
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